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1 . « w © * » 
* IB mi iter cn*«»«Jt 

(U ffi S % T 

C 0. 0 3 - 0. 2 5 K . 

Si 0.0 1-0.6 OH, 

Mn 0. 3 0-2. 0 0 %s 

sol. A £ 0. 0 0 5 - 0. 1 0 % s 

Mn Cr Mo V Ni Cu 
C eq = C + — + — + — + — + — + — 
6 5 5 5 15 15 

•C*fc*ft4»*SMA<0. 2 5-0. 4 5 fc>0 

I51ffltc;fc 9 5 0 - 1 2 0 0 r KjJD&L, 

ffi&IJEIfcKfc^T - (Arj-4 0) rP;2 

(Ar,+ 5 0) r 0|gIfflcDffiJK'CE&£**7 
-1 $ %<D thi£-7 y V J h <h 2 0 - 4 0 



fe. 

(2) IB fi % T 

(a) C 0. 0 3 - 0. 2 5 K x 
Si 0. 0 1 - 0. 6 0 % . 
Mn 0. 3 0 - 2. 0 0 9* . & 
sol. A & 0. 0 0 5 - 0. 1 0 

(b) C u 0. 1 0 - 0. 5 0 % x 
N i 0. 1 0 - 1. 0 0 % > 
Mo 0,0 5 - 0.5 0 %, 

N b 0.0 0 3 - 0,10^ 

V 0. 0 1 - 0. 1 0 % s 

T i 0. 0 0 3 - 0. 1 0 % s 

B 0. 0 0 0 3 - 0. 0 0 3 0 % . & 

Cr 0. 0 5 - 0. 5 0 H 

tt * £M>^> m n * ^ < it 1 & ft 
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Mn Cr Mo V Ni Cu 
C eq = C + — + — + — + — + — + — 
6 5 5 5 15 15 

T?£fc*ft4&JR3fl#0. 2 5-0. 4 b HO 

® W E h 4 M £ 9 5 0- 1 2 0 0 r 1Z L , 

.^PuTEii tefc^T. (Ar 3 - H) tj 1 ,! 

(Ar,+ 5 0) ic ®ffi|ffl0iaSTEtt*t*T 

U fc % . 2-4 0 t/ftOftiniSKKT 3 5 

-1 5 HQ AOf* tor v * 4 h <t 2 0 - 4 0 
%<D^4 t 4 hiSgli7l7^ h * <s> tt * M 

3 . % W © $ a tt Sil B J 

^Cf7ii/r^^ h ^ S> 4 $ £ HI $ 
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h t (ft a c jb& js « ^ * & * « a £*a »* *t * 

7-1 269 1 6A«Ctts EB»7a, tftAli 

4 h <h "< 4 * h • ■7;ur/U'/f h ^ £ # 4 ffi & 

5 8 - 9 3 8 1 4 -f £ f| C it s ^iSilti^U 

±gfibfc b®MZ ft* J; ^ # 



mfaZteiEt ztztotzit. # ai # it a g £ s a <t 

tiOj^lffCC**. EES, »8lfc« 

Sci'^Ttt, ^3 IS F*a CD 7K ^< tfe *t < t^fcttCs 
MOUSTH«C*jHI!OUSTXIIMi; 

A<^at?*4©T?s AKtlW-nSLtQH z t&m 

m?*>t> i±fctcv ±na**it u s T*Bs*<ftft l 

a t © « fig m »TT0tt»s«*#K£-r*A<* 
* « ac © » n a »aia « . xixc * ^ t » 

£ O £ £ ft *i H . 

jj<^3?t? * 4 <t £ *LT t> 4 CO K ft LT . 



^*#**rr4ffl«:^^To»«8!iEffi&af»oia^ 
ai^feft^aw^twiBi-f 4 c iaor> e£**t 

{ft . « a $ T » id t 4 C i L (Z. »H^7J 
7^ h • t << h • v;ur^^^ HS*tt»* 

itS^*S^I#4 C 4 C cb^mtHLT. * Jfi 

9J £ £ "3 fc t>©T 3b 4 • 

14 c t <- n 4 ssi ft nffi ^ Mil r 4 arts * sot r 

* 5fe nfl c J: 4 PJl An X 11 (Z t C *i 4 ffi 15$ tt S 

C 0. 0 3 - 0. 2 5 % . 

Si 0. 0 1 - 0. 6 0 H . 

M n 0. 3 0 - 2. 0 0 % . 

sol. A £ 0. 0 0 5 - 0. 1 0 
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«n Cr Mo V Ni Cu 
C eq =» C + — + — + — + — + — + — 
6 5 5 5 15 15 

X&t>£ *t*»* 2tt#0. 2 5 - 0. 4 5 MOicCB 

C £> * i$ £ 9 5 0 - 1 2 0 0 t £ JjD $ b x ft E 

KC« ^Tx (Arj-4 0) ^1 (Ar 5 +S 0) 

•c ©«BB©flBETEiiE*»T O/cfts 2 - 4 0 t 
/»OSftaafltCT 3 5 0 ^ «T©£££ T Jjflil 
ftai/T, *«* 3 ~ 1 5«Oftj)!7;i/r^^ 

3^6 a*ttAa»*** l» * c t *. 

3S l.HIkCf JB 2 

C 0. 1 0 M s 

Si 0, 2 8 % x 

M n I.UXn 

A £ 0. 0 3 3 H > 

N b 0. 0 1 6 % x 

T i 0. 0 1 1 % x 
frbti*) x CeqO. 3 5 54 x fiV 3 0 »» > Etttt± 
flK 7 8 0 .tc x ^-feniSK 1 5 r/#eTHB Ufc 
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is« o «a«i w tt h & ^ ^ a sa $ t ft a (? it & ae 

c > 51 51 5$ * tt » » # ih ffi BE « ^ « £ » * T * 

^<x Roeai $ ttx 3*a»±fiffi*^3 o o -c &t 

Cl^i^ciTl^ IS it T 1" * . * > 
^(J7i7^ h (F) x ^4*4 r (B) & ^ 

^ y * 4 h ( m ) ^ £ ft * . f3 U x * & hjj £ *? 

t/a»*n <i • 

Hot, *5feSljK:*?^T Wis ffia»itSK*3 
5 OtKITiU cntc^ox. & "7 ;i/ -r y * 

*£x 

c t*x ffi©©ft&£*t{Sx-f * fc*tc> &ti< t 
h 0. 0 3 K£&Jjn-f <£> c £ $> * . L^l/v 



^ JfJD & CD _b PB ti 0. 2 5Hit4. 

s i tix JttBEjfc^aiattaofc^ciSlin^n*, 
c a>a»*W2ftc»4 fctf>£tt4 s tt < t b o. o i 

% £ & fln t * C £ # 'J* H "C * -5 *< x l^lv 0. 6 
© & Jill fltt 0. 0 l - 0. 6 O^Ci&Eltt-f*. 

Mnit, ast±*oa**«t4^s 0. 3 0 % 

# Tit ft < x 2. 0 0 %*®7LTt&£ KfcJjO 

3 0-2. 0 0 % © 82 HB <!: T * . 

sol. A*ttltt«©fcfcC 0. 0 0 5KH±*«S 

Jjd T * c: £ & 9? T- * 4 a< x iE £ tc i& Ad U t t> x 

a**A<a*n-r 4 o x.Cx s»tt* t«« -5 ©Tx 

S Jin ft© ± KB * 0. 1 O^iti. 

*SflC*^Ttts fl « x ± 32 L /c jc £ c jja ^ 
Tx 

C u 0. 1 0 - 0. 5 0 % x 
N i 0.10-1.0 0%, 
Mo 0. 0 5 - 0. 5 0 % x 



Nb 0. 0 0 3 - 0. 1 0 ^ x 
V 0. 0 1 - 0. 1 0 % x 
Ti 0. 0 0 0 3 - 0. 1 0 % x 
B 0. 0003- 0. 0030^x^0' 
Cr 0. 05- 0. 50% 

& *) ti h U frb m M n ^ * ft < i *> 1 ffli © 7C ^ * 

« Sk X * * L x ;oa«*flSlit:i^/:>!){:«:. 

^^jnr * C 4*<i|T*4, L^Lx Cu. Cr. 
Mo. Nb, V R f>' B O ^ X ti x iS ^ 3 © Vis Jjn 

tt ?3 ^ ^Mb $ -tt x * fc x n i ii is; m u Jt % x 
fcoTx iS^ B©^jDttHMftt*»«: 0 © x x * 

1* c x T i it x t-^fH r ft * tii in it t z 

® £ i © & jjntt x i»c5,n*i»ffioa8Ftt*ffl<£o 
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© ? . & flo 1 © ± PR ii 0. 1 0 % 1 1 * . 

a. T > X ± Ifi it % t it f,\\ iz v 

C a 0. 0 0 0 5 - 0. 0 0 5 0 % s & £>' 
REM 0. 0 0 1 ~ 0. 0 1 % 

J; *) K * 0 * £> i3 ft -5 fl> U < <t t> I S © 7t £ £ 

n * . 

EK. *56WC*f^Ttt. «ttK*^a (Ceq) 

rtn Cr tto V Ni Cu 
C eq = C + — + — + — +■ — + — + — 
6 5 5 5 15 15 

7b- 0. 2 5 - 0. 4 5 % © IS W K. h t> Z t * & W t t 

h . C eq A< 0. 2 5 % £ *3 h 'J? « ^ t 5 tt . iS IE 
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A< T' § l> • life # . 0.4 5%*iiii^is « 

h t ft £ . ±e2)lSE0JSBl©Ceq*«'t4H*» 
PdIE B © fc * £ , 5fe r s 9 5 0 - 1 2 0 0 "c C JjD 
J*t4. MftflKAM 2 0 Or*ffla.*<tSU:x 
t-Xrt^f h L < ti h • ft?, 

»n » fi BE <o T 18 ffl tt . Ar^ ffi j&H±-c + »i: « 
<Mtr*SK£L,Tx 9 5 Otif 4, #C»J 
L ^ JJD # & £ ti 9 5 0 -1 1 0 0 t CD & BH T * * . 

f±±EIEffltt* (Ar,-4 0) -C^5 (Ar,+ 5 

0) t©«5H©aBEtLTtt±EKr*. ft±a 
( An- 4 0 ) tJ;HiS^**tt. H A*J <h 
f^i^ h • -< 4 * >f h • •? rt/ r y * 4 h & 

(Ar,+ 5 0) t<fc*)fciS^*B£t*s Jfflffi 



ttttH#* ii^x ±5e.WRflEli^*JC^T. 8 5 0 
3 0NH±it4CiA<»« l^. 4 0 »6 

;ja a » ^ t « . ^fliau^2t/»«i;ni^i 

3 S 0 TCiaT©fflK*T/jDii^ai-r* CiC 



Tt^^^^P^t3^^^t;T3-l 5%©J^^-7 
ft it * t» & Z t i>< r § * . BP 5 > *< -f t h 7b< 

4 h • -7 )v f y ^ h»^aiw*^«*). a , 
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mi 

W T c H % M % & \1 x * ffi 9) £ lit H * * *< . * 
% n a c ft £ n» ff c <fc o T ft"! <b HI R $ ft * fa 0 

tEi, Sa^ttCTSSl 2 ..XH 3 0 »Offl 

fiCEBLfc. W^ftfcfBffiOttS&Of $ offl 
2 ®A&tfB ft. *»«TSS 

t * ceq*frt * ht * u . ac&tf d a^an 

* 2 * C # H T * flffi A 1 jfc B 1 tt . * ft € 
ftiSfiHA&tf B *ffl^T* *jftfJl©*?4 tCttO 
TSffiLfcHttTfcOT. 5 0- 6 0 kgf/ram* » 

l/T^4. £ ft LT . HA2^ A 3 > A 4 
fa. ±BM A A* h <DM\&-C & * A<> A 2 & {± _h EE 
iifiUA'St^^/cftCs A 3 tt » fil ifi K 

a<*r*'*fc»c. ^fftfa^-ft^ h±fto*a 



* 2 * 











hi m # 


$ (H) 








vTrs 


ISIS 


cr) 




Cc) 


v /u -r v * 4 \ 




(kgf/n«*) 


(kgf/moi*) 


(%) 


m 


(mm) 


«W«A 1 


7 8 5 


1 5 


3 0 0 


1 0 


3 8 


3 4 


6 3 


5 4 


- 4 6 


3 0 


Jt««A 2 


8 4 0 


1 5 


3 0 0 


5 


7 4 


4 7 


7 2 


6 5 


- 5 


3 0 


tt«»A 3 


7 8 5 


5 0 


3 0 0 


7 


6 3 


4 4 


6 9 


6 4 


- 1 3 


1 2 


J±«»A 4 


7 8 0 


1 5 


4 5 0 


0 


2 5 


4 5 


5 5 


8 2 


- 7 3 


3 0 


fclHaB 1 


7 8 0 


1 5 


3 0 0 


1 3 


2 8 


3 0 


5 5 


5 5 


- 4 1 


3 0 


itttWB 2 


7 2 0 


1 5 


3 0 0 


1 5 


2 1 


3 1 


5 8 


5 3 


- 1 5 


3 0 


itnms 3 


7 8 0 


1. 8 


3 0 0 


1 


1 1 


4 1 


5 0 


8 2 


- 6 4 


3 0 


itnms 4 


7 6 0 


1 5 


4 5 0 


0 


1 8 


4 3 


5 3 


8 1 


- 8 8 


3 0 


tt««C 1 


8 2 0 


4 0 


2 5 0 


0 


3 


3 6 


4 8 


7 5 


- 6 0 


I 2 




7 6 0 


2 


3 0 0 


1 0 


7 8 


5 6 


7 i 


7 9 


- 3 


3 0 



o- . — , 

o £ 


0.34 
0.34 
0.23 
0.47 


m 

«• 


H 


0.008 
0.007 
0.008 


«o 
Z 


0.016 
0.028 


< 


0.027 
0.041 
0.038 
0.031 


CO 


0.007 
0.005 
0.005 
0.003 




0.018 
0.017 
0.018 
0.015 


c 
S 


1.22 
1.15 
1.03 
1.56 


CO 


0.21 
0.23 
0.20 
0.24 


o 


0.13 
0.14 
0.05 
0.20 


s 


< CQ O Q 
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C 1 it C eq *>< & r * fc » C . » BE *< * E L T 
*fc* DlttCeqMtl'iOT, Wft*< 

4 . BiB4>1B#'xtt91 

& lHW:. CeqO. 3 5 % 0C-Si-Mn-Nb-Ti IS K 
& £ * 7 7 * 35 2 12] x SBiH±[H|i;«K:o 

ria #a± * sp a on 
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